The present study examined the effect of age on relationships between perceptions of various teaching behaviours, satisfaction of the basic psychological needs for competence, autonomy, and relatedness, and self-determined motivation in physical education, using Deci and Ryan's self-determination theory [3] as a theoretical framework. The 264 students from 7 th grade (M age=13.2, SD=0.42) and 432 from 12 th grade (M age=18.1, SD=0.38) completed measures of perceived teaching behaviours with dimensions of democratic behaviour, autocratic behaviour, teaching and instruction, situation consideration, positive general verbal feedback, and both positive and negative nonverbal feedback, as well as measures of perceived satisfaction of the needs for competence, autonomy, and relatedness, and selfdetermined motivation. Path-analytic models revealed similarities and discrepancies in the magnitude of relationships between perceived teaching behaviours, satisfaction of the basic psychological needs, and self-determined motivation in physical education among students with different age groups. Results suggested that for 7 th graders, the perception of positive general verbal feedback was essential antecedent of self-determined motivation, whereas for 12 th graders both perceptions of positive general verbal feedback and democratic behaviour were essential antecedents of self-determined motivation in physical education.
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INTRODUCTION
One of the most influential factors affecting students' motivation in physical education (PE) is teacher's behaviour. For example, in line with self-determination theory (SDT) [3] , Standage and colleagues [12] demonstrated that secondary school students' perceptions of teacher's generic autonomy support positively predicted self-determined motivation through the satisfaction of the basic psychological needs for competence, autonomy, and relatedness. Koka and Hagger [7] , however, tested the process by which perceptions of various specific teaching behaviours such as democratic behaviour versus autocratic behaviour, teaching and instruction, situation consideration, and both verbal and nonverbal feedback influence students' selfdetermined motivation in PE, using SDT as a framework. They found that only perceived positive general verbal feedback had a significant indirect effect on students' self-determined motivation in PE via the satisfaction of needs for competence and relatedness. Unexpectedly, results revealed that perceived situation consideration, and teaching and instruction had significant positive and direct effects, whereas autocratic behaviour, and negative nonverbal feedback had negative and direct effects on students' self-determined motivation in PE, unmediated by the psychological needs satisfaction variables as hypothesised by SDT. Koka and Hagger [7] explained this deviation from the tenets of SDT by suggesting that these teaching behaviours failed to provide students with the substantial competence information or facilitate their feelings of autonomy and relatedness in PE.
Studies have showed that students of different ages differ in preferred and perceived instructional/teaching behaviours [2, 6] . Koka [6] , for example, demonstrated that 12 th graders scored significantly higher than 7 th graders on several perceived teaching behaviours such as teaching and instruction, social support, situation consideration, and informational feedback, but lower on autocratic behaviour and negative nonverbal feedback. While age differences in mean scores of perceived teaching behaviours as well as basic psychological needs and self-determined motivation have been determined, the pattern of relationships between these variables in PE among students with different age groups have not yet established. The present study thus aimed to test the process by which perceptions of various teaching behaviours such as democratic behaviour and autocratic behaviour, teaching and instruction, situation consideration, and both verbal and nonverbal feedback influence students' self-determined motivation in PE among students with different age groups, using SDT [3] as a theoretical framework.
METHODS

Participants and procedures
Participants were 696 students from several schools located in southeast of Estonia. From the sample, 264 students were in 7 th grade (M age=13.2, SD=0.42) and 432 were in 12 th grade (M age=18.1, SD=0.38). In all schools only those classes were included to the study where the same PE teacher was teaching both 7 th and 12 th grade students. Permission to carry out the study was obtained from the headmaster or from a class teacher. Also, parental consent was obtained for all children. Questionnaires were administered in quiet classroom conditions. The questionnaire took approximately 15 min to complete. Students were assured that their answers would remain confidential.
Measures
The Leadership Scale for Physical Education [7] was used to assess students' perceptions of various teaching behaviours in PE with dimensions of democratic behaviour, autocratic behaviour, teaching and instruction, and situation consideration. The Perceptions of the Teacher's Feedback questionnaire [8] was used to assess students' perceptions of different types of teacher's feedback in PE on dimensions of positive general verbal feedback, positive nonverbal feedback, and negative nonverbal feedback.
Students' perception of competence in PE was measured by the subscale from the Intrinsic Motivation Inventory [9] . Students' perception of autonomy in PE was measured using a 3-item scale [7] . Students' perception of relatedness in PE was assessed using five items derived from the previous research in sport setting [4] that has been modified to the PE context by Koka and Hagger [7] .
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An adapted version of the Behavioural Regulations in Exercise Questionnaire [10] was used to assess students' intrinsic motivation, identified regulation, introjected regulation, and external regulation in PE. To estimate relations among study variables in the path model, four types of motivation were integrated into single index of autonomous motivation by calculating a self-determined index, also called as self-determined motivation. That is, each subscale average score were weighted as following: intrinsic motivation (+2), identified regulation (+1), introjected regulation (-1), and extrinsic regulation (-2), and a self-determined index was calculated based on the weighted composite of these scores.
Data analyses
First, Independent-samples T-tests were used to investigate age differences on all variables. Second, separate path analysis for 7 th graders and 12 th graders with averaged manifest scales for each construct was carried out to test relationships between study variables, using structural equation modelling package named LISREL 8.51. The path analysis was carried out in two steps. The first step included the specification of the model in which various dimensions of perceived teaching behaviours were hypothesized to predict students' selfdetermined motivation only through the satisfaction of psychological needs for competence, autonomy, and relatedness. The second step included the specification of the model in which all dimensions of perceived teaching behaviours were hypothesized to predict students' self-determined motivation directly. This was done to demonstrate whether the effects of perceived teaching behaviours are completely or partially mediated by the psychological needs.
Several indices such as Comparative Fit Index (CFI), Non-Normed Fit Index (NNFI), and Root Mean Square Error of Approximation (RMSEA) were used to assess the adequacy of the fit of path models to the data. According to Hu and Bentler [5] , a model that fits the data well is indicated when values for CFI and NNFI are close to or greater than .95, and values for RMSEA is .06 or less.
RESULTS
Preliminary analysis
Results of the Independent-samples T-tests indicated that 7 th graders scored significantly higher than 12 th graders on perceived teaching and instruction behaviour and negative nonverbal teacher's feedback, but lower on both perceptions of autonomy and relatedness in PE (see Table 1 ). 
Main analysis
The path models in which various dimensions of perceived teaching behaviours were hypothesized to predict students' self-determined motivation through the satisfaction of psychological needs for competence, autonomy, and relatedness exhibited poor fit with the data for both for RMSEA range=0.040 to 0.092). The standardized path coefficients for the free parameters in the alternative models for both 7th graders and 12th graders are presented in Figure 1 . For 7th graders, the model accounted for 34% of the variance in self-determined motivation and 21%, 23%, and 12% of the variance in perceived competence, autonomy, and relatedness, respectively. For 12 th graders, the model accounted for 36% of the variance in self-determined motivation and 19%, 32%, and 9% of the variance in perceived competence, autonomy, and relatedness, respectively. For 7 th graders, results of the path analysis indicated that only perceived competence (β=0.40, t=6.24, p<0.01) had significant positive effect on students' self-determined motivation in PE. Perception of autonomy was positively predicted by perceived democratic behaviour (β=0.19, t=2.94, p<0.01), but negatively by perceived autocratic behaviour (β=-0.15, t=-2.46, p<0.05). However, the indirect effects of both perceived democratic and autocratic behaviour on self-determined motivation were not significant. Perception of autocratic behaviour (β=-0.15, t=-2.39, p<0.05) had also significant negative and direct effect on self-determined motivation. Significant positive effect of perceived positive general feedback on the perceived competence (β=0.47, t=5.48, p<0.01), autonomy (β=0.28, t=4.45, p<0.01), and relatedness (β=0.34, t=5.78, p<0.01) emerged. Moreover, the indirect effect of perceived positive general feedback (β=0.17, t=3.77, p<0.01) on self-determined motivation through the perceived competence was significant. 
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For 12 th graders, results of the path analysis indicated that both perceived competence (β=0.21, t=4.55, p<0.01), autonomy (β=0.10, t=2.01, p<0.05), and relatedness (β=0.16, t=3.83, p<0.01) had significant positive effects on students' self-determined motivation in PE. Similarly with 7 th graders, significant positive effects of perceived positive general feedback on the perceived competence (β=0.46, t=5.84, p<0.01), autonomy (β=0.24, t=4.83, p<0.01), and relatedness (β=0.31, t=6.57, p<0.01) emerged. The indirect effect of perceived positive general feedback (β=0.17, t=5.51, p<0.01) on self-determined motivation was significant through the all three psychological needs. However, perceived positive general feedback predicted students' self-determined motivation also directly indicated that three psychological needs only partially mediated the effect of perceived positive general feedback on self-determined motivation. Perception of autonomy was positively predicted by perceived democratic behaviour (β=0.35, t=6.34, p<0.01). Furthermore, the indirect effect of perceived democratic behaviour (β=0.04, t=2.02, p<0.05) on selfdetermined motivation was significant. Perception of competence was negatively predicted by negative nonverbal feedback (β=-0.14, t=-2.84, p<0.01) and situation consideration (β=-0.18, t=-2.83, p<0.05). The indirect effect of negative nonverbal feedback (β=-0.03, t=-2.33, p<0.05) on self-determined motivation was also significant. Finally, the indirect effect of perceived situation consideration on self-determined motivation was small and borderline in statistical significance (β=-0.03, t=-1.96, p=0.05).
DISCUSSION
The present study revealed some similarities and discrepancies in the magnitude of relationships between perceived teaching behaviours, satisfaction of the basic psychological needs for competence, autonomy, and relatedness, and self-determined motivation in PE among students with different age groups. First, results indicated that while satisfying the all three psychological needs for competence, autonomy, and relatedness were related to 12 th graders self-determined motivation in PE, only satisfying the need for competence was related to 7 th graders self-determined motivation. This is not surprising, as 12 th graders perceived significantly higher than 7 th graders that their
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feelings of autonomy and relatedness in PE were satisfied (see Table  1 ). These results suggest that 7 th graders are not included into the decision-making process by their PE teachers as much as their older counterparts that would facilitate the feelings of autonomy. It is also possible, as noted by Ntoumanis [11] and later by Koka and Hagger [7] , that teachers are probably not very skilled in using autonomy supportive instructional behaviours. Significantly lower score in perceived relatedness among 7 th graders seems to indicate that close relationships among classmates have not been developed yet that would facilitate the feelings of belonging.
Turning next to the SDT [3] hypothesis that satisfying basic psychological needs would mediate the effects of various perceived teaching behaviours on students' self-determined motivation in PE, results of path-analytic models revealed that the mechanism of how perceived teaching behaviours affect self-determined motivation might vary among students with different age groups. For 7 th graders, the pattern of relationship proposed by SDT was evident only for perceived positive general verbal feedback. This is consistent with results of previous study with students of similar ages [7] . For 12 th graders, however, the pattern of relationship proposed by SDT was supported for perceived teaching behaviours such as positive general verbal feedback, democratic behaviour, nonverbal negative feedback, and situation consideration with positive general verbal feedback and democratic behaviour having positive, but nonverbal negative feedback and situation consideration having negative indirect effect on self-determined motivation. The negative indirect effect of negative nonverbal feedback and positive indirect effect of positive general verbal feedback and democratic behaviour was expected. That is, the more students felt that their teachers provided them with positive feedback (i.e., praise and encouragement) and included them into decision-making process (i.e., democratic behaviour), but less negative nonverbal feedback in response to poor performance (i.e., making angry face), the more they felt their needs to be competent, autonomous, and related to their classmates are satisfied, which, in turn, increased their motivation to participate in PE. The negative indirect effect of situation consideration on self-determined motivation through the perception of competence was surprising, as Zhang and colleagues [13] have proposed situation consideration behaviour as a key behaviour that facilitates subordinates perception of competence, which, in turn, would increase intrinsic motivation and self-determi-ned types of motivation towards particular activity. The possible reason for negative indirect effect of perceived situation consideration behaviour on 12 th graders self-determined motivation might be that they probably to not prefer their teacher assigning them to the appropriate game positions in lessons (i.e., situation consideration behaviour). This kind of teacher's behaviour may provide students with the information that they cannot manage to play in different game positions, provoking the feelings of incompetence, which, in turn, will diminish the intrinsic motivation and self-determined types of motivation in PE. Finally, path-analytic models indicated that perceived autocratic behaviour had negative and direct effect on selfdetermined motivation for both 7 th and 12 th graders. This is consistent with previous studies in sport [1] and PE [7] indicated that both coaches and PE teachers should avoid autocratic decision-making style (i.e., refusing to compromise on a point with students, disliking suggestions and opinions from the students etc.).
In sum, PE teachers should take into account that students with different ages may interpret various teaching behaviours differently. This may cause the discrepancy in magnitude of the effect of various teaching behaviours on self-determined motivation in PE among students with different ages.
